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REIN 7045 S LKRKTY,
MD 704 S5 L%EBLV- REMD St &% ETLET,

AV TIRE NS —
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REIN DAV TYbT—2%Z#HET BH=HDY—ILTT,

NYFE LA —
batch_builder

REIN DU I3TERATARICHELELB/NYFRY) T+ %
£ T 5Y—ILTT,REINFJRFI—FETITHEIZHLFA
LEYT,

oz HR)arN—4
remd_converter
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SLAHALEERZNS I IE#HREI /N—FLAIER
DS HON)T7AIIZFEEDTHATEY—ILTT,

T7AILHER

REIN D77 ILERITLLTDEBYTT,

TA4LIRY)
rein/
| —— README. md README 771 JL
|-- AUTHORS. md FHEE 7714
|-- COPYING GPL V30 M1tV R
|-— notes. md Y y—x/—k + avAILEE
|-- manual. pdf <=a7I)L
|-- rein_logo. pdf REIN oI
|
|-— examples/ Example
|
|-- src/ REIN 7R S LKRAKDY—RO—F
| |- lib/ SA4T3)ED 21—
| |— libmarble/ MARBLE FHE>a1—)L
| |- libnamd/ NAMD FHEYa—/L
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|
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REIN (XBI D77/ ILIZEEMAZSEEHLET M. GPLV.IO LI EIZ#LETY—YTRIIF T
¥, 7055 LKND README.md & U COPYING #S BT &L,

REIN DF|FIEL GPL v.3 [CELEFT A, FIARORERERRICELTIIUTORIES
oO—KY A5 ALTTSELY,

®  Naoyuki Miyashita, Suyong Re, and Yuji Sugita, in preparation (2012)
®  http://www.islim.org/islim—dl_e.html
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[ZkoTRHEINELT=,

COTATSLERETHICHI->T. TAMNIENRTOTSLOHRBEHEE THIFTL
f=f2l =,

EHRE % EFUoM
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REIN @ /A ILEIETY,

REIN 7O55L0av/iR(ML

REIN 7Y SLRAEDIAUINAILIE, B—ZIFILDSUTDKSIZADLTLEESLY,

(RavEa—4a, fx10 TOHD)
$ tar -ztvf rein. tar. gz
$ cd rein
$ cd src
$ . /configure. sh sparc fujitsu
$ make

$ Is -1

Makefile
Makefile. comp
Makefile. lib
Makefile. machine
arch
configure. sh

lib

libmarble

| ibnamd

main
rein_sparc_fujitsu
$ make install

$ cd .. /bin

$ Is

rein

é

é

ERLDER
AVNAILDET

AR ENZREIN OS5 A
REIN % rein/bin~A4 VX k—JLF B

rein/bin [T T&7f=REIN @ binary

FERBAOFEIE 1—RK) LI Tl . /configure.sh DIZIZ TSV TA—LE>. <3

VISR EIREIHEELET

src TALYRETIZUTDI ORI 9T7AILDNEREINET,

Makefile. comp
Makefile. machine




BIR KTIYRTH—LE>, QUNLFEEUTOHAEHLE N AEETT,

Compiler
Platform ifort fujitsu
0SX O X
sparc b O
x86_64 @) O

EFRERUSNDAVNAIIVRIEZERFEMS HHEIL, . /src/arch T4LYVRJETIZ,

Makefile.comp.<Platform>
Makefile.machine.<Platform> < Compiler>

EVLVD2DDIFAINEERL. BEREEZHS > TEZELY,
K computer DIFEIZIE

$ . /configure. sh sparc k
EFTBHE. reink EWSEITITIFAIDNERESNET,

$ make install
FBIET. rein DINAF)T7AILIE rein ELNVSRRIT. rein/bin LLTFIZHIShE
9,

Y—J)LDaviNA)L

REIN ffEDY—ILEIVINAILTBFIETT,

$ cd rein

$ cd tools

$ . /configure.sh x86_64 gfortran & HEBEMER

$ make & AN IILDEST

$ make install & rein/bin(Z binary & template A3
E—&hFxd,

$ cd .. /bin

$ Is -1

batch_bui lder & ERENhf=NyFELA—

input_bui lder & EgEht-42>Fy rELE—

rein_convert & EgEhtzarn—4

templates/ & Y=L FERTETUITL—F

REIN 7OJ S LFRKERBEIZ <TIYNTA—LBOEIVAVINAFL>FHRELT
configure.sh #ER{TLET . K, UL TOHAEHEIAIEETT,

Compiler
Platform gfortran ifort

x86_64 O ©)




K computer %> FX10 TIXZRAV R IR T Linux BNEILVTWVET , Y—ILIZTBEV ATy
FIL U TEITTEHIOYSILTTDT,

$ ./configure.sh x86_64 gfortran

ELTZaURI VR Linuk ADERTI7AIVEERLTHERLTTELY,

Y-

AVNAILET7AIILVEDEEFIETT,

$ cd rein

$ cd src

$ make clean & REINZTRISLREK, dEI7Z 74 ILDHEE
$ make distclean & binM™5REIND/NAF 1B XU, src LTI
$ HEFEIT7AILNETHE

$ cd .. /tools

$ make clean & Y—ILDOHETFAILDEE

$ make distclean & Y—JLDrein/bin M5 DHEE

$




3REIN version 1.0 Dtk

REIN version 1.0 TIXULFIZRT/INGA—E2ZAWVEL TV AR O FHHE
(REMD) > 2al—33vOL YA 7oILS YTV H(REUS)V 22l —
LAV TEEY,

FNEFNEHICHASHETERITLTYHAXREMD (MREM)YSaL—av g
T5ENTEZEY,

REIN 4> 7 yrBEEIERY— L (nput builden)&ECaTd EBY IR T T7RD /N
yF RO ThEE KT B Y—IL(batch_builder)h Y . AR L KT REMD &t
EHXTI5BOA TN I7AIILEEBERTH2ENTEET,

REIN DAL TR I7A I EEEIBIET HE T, Ei#7% REMD SHEICHEXIGLE
ES

Version 1.0 TIENAMD #F 7RSS LELTHIATEET . K/FXI0 AD
NAMD BN iLELIFE L. yukimyatrein@gmail.com FTIERK T =LY,

REIN version 1.0 TTZ% REMD/REUS § &

FER

NAMD2

m B

izt

PREE (S IL—TF)*

AR

AE T IL—T)*

—Ef

“—EAGIIL—D)#

O|0|0|0|0|0|0

TERETORRATEET. EYEFOEOHOER. A, —AREEETHE
MTEET,

. BRJILIVAREMD 22aL—3 75 BELT)AXBEANSES

121X BEE#HZ1XITBICLTTSLY,

REIN #FUV\fz REMD > 2aL—3 3 FT5BICIK. FFIIC. EFERIT 529 FHNHE
(MD)ZAT S ALIZTHFEAZHEZITV. FRIDIDFHHETOISLD
TH—VEDELE  EE, box, MROD—IFHGEE  BED MD DY) RE2—FDE
[CHWELRAVT IR I7AILEARELTTELY,

TIAHIETIEIORTETCHOERTL TV ARBICHIELTLET,
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4. Wversion CIIEHD/INSA—2F R —KB|AT YT HICEBIZKIBRT HEILTE
FH A,

5. ETOBRICIEFIAT S E1—FL X T LD job scheduler DEHFEBFELTEH
WTTELY $5I<, hybrid EHHZ{T3ER. job scheduler [TIRTFLET

¢ HIVEI—FKPOFXI0DBE. 12O /—FRAT2D2DRIMO MD [FiFEhE

A, (batch_builder TIX B EHIIZ job scheduler FHD batch file Z/ERLLE
9,)

FIFATAMD O SALICEALT

REIN version 1.0 TI& NAMD [SRIELTWEY , FIATSTAY S LI MPITIV /A
JLLTWABILELRBHYET, BlE . BED MD 51&E T. mpiexec —n 8 namd2 & &52 bk
TBET. BCRETHBENSIETT MDD OS5 LD Source A O—KLTO
UIMILEBRBEWLBLET,

NAMD:
http://www.ks.uiuc.edu/Development/Download/download.cgi?PackageName=NAMD

x86_64 7—FTUF ¥ DI UIZBRY . mpi_comm_spawn DEELXFEHLE VWG ENTEET, COAREANSE
Linux-x86_64-multicore LE D/ FVEZDFEFEFFATEE T 2L 1 DOLTVATHRATES5EHR D/
—F#IE 1 /—FUTICHBEINET,

nospawn 773 TREIN ZaVNSILTBIBE

$ cd src

$ ./configure.sh x86_64 ifort nospawn %<& RICC Tl ./configure.sh x86_64 ifort ricc

$ make; make install

F 1=, input_builder 42 batch_builder ZF| AT BB AIZ(F. TNODA L TYRDEFEHIZ spawn = no ELNSTH T3
DEANTHFALTTEL, FIFADOMEIZIE job scheduler D45 % AL THIAL TLIZELY, Grid Engine(GE)EF
WABE . BEIE/—FRADOa7#H% openMP DAL YR E—EBIETHIALTTELY,



\4»7?-)7:;54;5}%;717:-—*;;»3

L7 AXHEREMIEIEE -HBARICE->T 1992 F(ZIRIBEhZELT=[1], 1999 F(Z#
B:-BAXRICK>THFHAEEMD)EHAELEIN, LTUAKR RS FEIHFEE
(REMD)[2]&LTHERESNELT=, REMD [ZFEEICHFETHD. ERBWNY LTS
FED—DOTT , MAMICEIFERICEIFEONBILET YT ILETT,

2000 FIZHA- B -FARIZL>T. 7YILSH VT T EKEMAEDOELTYA
R|T7UITLIH TV R(REUS)E ., BE REMD A EHE-ZRTL TN
ZHEMREM)BEAFE SN EL=[3],

NoDFEEEBEOMD JOYVSLT. BEDMD 7O SLOHREELIC
REMD/MREM 22 L — 3 %R T 5412, REIN [ZBFEINFEL=,

[1] K. Hukushima and K. Nemoto J. Phys. Soc. Jpn. 65 (1996) 1604.
[2] Y. Sugita and Y. Okamoto, Chem. Phys. Lett. 314, 141-151, 1999
[3] Y. Sugita, A. Kitao and Y. Okamoto, J. Chem. Phys. 113, 6042-6051 (2000)

LTUNKZBDFENNEEKIK, /I8STA—EDESIEHD MD > 3aL— 3 EREIC
EITTETO5SLTT , HAIATYTEITF MD ZETLERIZ. ARAKRY RS54 T
FIZHSTINGA—2ERBLET , ChEVHERFHBYRLET,

LIS BORBEFORBVAICIEKRRGHENHYETH . REIN TIE. £H-H
ADAYTFIL REMD [T, Y ESED /NS A—2EHF DL T A TRILETE
ZITVEY,

RMIEFICHEALEENHYET, REIN DT IAILCCEER-BAOAYSHIL
REMD LEIMRDRKRBEFIBIZHE>TVET HIZIX. 4LTVHDIGEE. i BIEDORKIET
(F/NTA=B 1K) - 18T A—5 2 (F), replica 3 (%) - replica 4 (FR)D L (2
A). i+1 B B D3R TIL replica 2 () - replica 3 ()M ML F T (X B), Chaie
UsRLET,

»

3
Not Accept

Not Accept
: Accept a
Accept Accept Accept
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ERTDIGEICHLERALGHENHYET , REIN DT I+ ILETIEL T OHKRIIEIZR
BMETD, ChEBRELET . RODBFHRTOESERLTVET,
1TRTDEHE: 1A 1B

2RTDIZEE: 1A 2A, 1B, 2B

3SRTDEHE: 1A 2A 3A 1B, 2B, 3B

RILIEI file ex.d THIHSNTHEY. COMAEERTITHETHADRMERRT D
ENTEZEY,

UT NS S=TUoZUTORICEERTESELET,

H =K(g) + V(g), V(g) = E(q) + U(q)

E@IERTUIYIILIRILF— U@ mEnsd7rILI5RToovILTT,
Ft=. B, =1/(ksT,)

ST jIFLTVHBEERL. m (FINTA—EBE T kg FRIYTUEH. T, [E m
FEHD/INSA—EDERE,

BELITIAXRBSFENEE

BERBETIR. BREVRT— )75 T0VET, RBEEREILTTY,
min ( eXp(_Apotential)v 1 ) ’

Apotential = </3 m B n ) ( E(qJ) - E(Q.) ) .

LIVAZ@MTOITLSHOTI T

FFRMIRMED BICUTOXBEELFANTOET,

min (exp(-A), 1),

A=A jtentiol ¥ A harmonic

A vamonic = B wUnla) + B U(a) - B, Uxla) - B,UJq).

2D version TRELTWST7UILIRTUIRILIEFZRER 1/2k(x-x%x )P T

-d-O

NHDRHEIL exchangfpp [ZRREBINTWVET . COEDA—ILERETHET
BARGRTUIYILICRIET HENTEET,
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OF1—FU7 L

REIN 2{# > TEREICL TV AKX BN FE HFHEEERTLET,
AL —LarvOBEIIUTOERYTT  HITIERIVELI—42KZRAWLET,

IRIR . K/FX10 Tl flat MPI @ NAMD2 ZFLVNT T &Ly, K/FX10 FHD namd2 DA ET
HNIE yukimyatrein@gmail.com [CTER T LY,

1TRTBELTVARIBED FENHFEETE : (Flat MPI O NAMD ZRULVET )

WA=t D &N K

TSy T — L 7OV kIR :x86_64/5tE /—K: sparc
OIS JAVRIVR: gfortran/ETE /—K: fujitsu
FRTBHET—4 REIN {E@DT—% examples/inputs

- RTH 1GRE)

LA 8

CEITRATYTH 10(RBRTYTH)

-MD 7455 L NAMD

-MD 7’0451 MPI it 51| $ 8

-MD 7’0451\ OpenMP ifi 51| % 1

MD [Z. Hybrid FH® NAMD2.9 =4 3158 TY .

REIN DAV FybT—E2D#E (KL, REIN FBDY—ILZFIBALET ., ChizkY . KRIE
ROT—A2%#ET BT TREIN ETDF-HDBENENET,

REIN DEITICHEELZBIT7A4IL—E

[FLOIZ REIN EITHICHELLLZTI7AILD—EEZLTIZTRLET,
T7AINRAIEY—ILEFALESEEDTIHILEOREETHY . EEDARTIEHY
FRHAREDERICOVTIE.T6 7ML TFLUR -RENAVTYRT7AIL
p.26 | ZFSHBLTIEELY,
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REIN NAMD E 4T

1

file_axis_ex.d

AR R b

2 file_coef.d BERT—YT1)R+

3 file_ex.d R /NR—2 A~

4 file_on.d T—% on/off A

5 file_rank.d SU91) A+

6 file_value.d INTA—ZE) X+

7 initial.inp NAMD 4> FykT74 )L

8 initial.colvar NAMD colvar 774 JL (38 3R 544 FH %)
9 initial.pdb PDB 774 )L

10 initial.psf CHARMM PSF J7A )L

11 namd2 NAMD 7045 L

12 par_all27_prot_lipid. prm CHARMM /NS A—42T7A)L

13 rein REIN 7O4' 5L

14 rein.inp REIN 1> TykT74IL

15 rep. 1/ LFUh1F4LHKY)

16 /rep. 1.0. coor NAMD restart coordinate 774 JL

17 /rep.1.0. vel NAMD restart velocity 771 JL

18 /rep. 1.0.xsc NAMD restart extended system 774 JL
19 rep.2~rep.8 LI)Hh2~8FT4LIKY)

13



FIE:

T714 )LD % {§

WELRTIOVSLBXUT—2%FEETALIMN)IZaE—LFET, CSTHEETALIL
D ZRIZE test/ELET,

$ mkdir test ; cd test

$ cp -r <REIN_dir>/rein/bin/* . & REIN & tools aE—

$ cp <NAMD_dir>/namd2 . & NAMD Do E—

$ cp <REIN_dir>/rein/examples/inputs/* . ECAVTIYRITFPAILD
aF—

o
it

REIN 704 5L NAMD2, W—ILE L VT TL—FT 4L IR (templates/) ., T—
ALEICHREIZEELTTSLY,
RELEZLEETAEBEDEREAEIZIODVTIEI6.TI7AILYIFLUR - AVTYRE
WE—A2TIRT7AIL - MD 923> p34 1S RLTIZED, . NAMD 0%
SAE REIN #1793 RBEF—DRBETAV/IMILEINTWEIRERHYET,

ToTL—rT4L IR (templates) (& BEIETAYTSLEBUNRICERET H2DHE
NHYET, TATSLEFRDTALIMNICERET SHEX. ELF—TATIAIC
INRERETEIDENHYET FMIZDOVTIX. 6. T77/ILYTFLUR-A2T Yk
ELNE—A TR T7AIL-FEBEEIaY p311ESBLTLES,

ATIRTZAILIE . BED MD 23aL—avIThBLRAVTIRIT7AILE . MD
F1EETITHETHONDIRI—I7AMILETT,

EMRICRENZRAW =2 RTLTVHRBELI AL — a0 FT5ICIE, BRIICUT
DHEFEITOTTSLY,

BED%# (PDB, £ L<IE CRD)

FRODS—J74 LD YEF (psfeen, molx % &)

Minimization (MD /\w4 —< CHEE)

REIN CERT S MD 7RI SLT, FHILIE (COBE.URFI— I7AILEH
1)

ol

NEAEE T 7ML L L initial.pdb, FARAD—T7 A JL 4 (X initialpsf, Y RAZ—RT7 AL
£ (& initial XXX EWVSERIZTHEREIZ REMD 51 EZ HEDHDIENTEET,

F-REIN TIE. AT S LELTVADOEEZTETTEINRBELEN(TUTLSY
DTN G) EWSEH TN HBYET , reininp T7AILD equiv_steps THIfHIESN T
WEY,

REIN ZHWVWTHEHDOL T HEREBICFEEIETHBEIZIE

equiv_steps =1

14




FIE2:

product_steps = 0

EL. EIZ, initialinp Z7AILHRD MD DA T YT HZERD B set finalstep DEZXHE
BRTYITHWMBET, i TLTVHDFEILAEEITSIBENTEET,

AVTIRE T —ENYFELT—DTIHILMEIZ. ChoD TS L%IEIZEA

RITTAFEARICKRESNTOET . (BARTOFARERELDA T avES
BLTTSLY,)

AVTYRE LT —DELT

AVTYRE LT —IL. REIN DRITICHEELELBUTDI7AILEERLET .

LTUHBEONPESE. EEET—4 (repx/ TALIUNIUTDI7ZAIL)
LT AREINE—D  FHIL—IL STV RANEDT7AIL (filexd T7AIL)
*REIN A>Ty I74IL

AVTYRE LT —EEITTBHITHY. ZEMD TOTSLATUTDANT IR E
EBYETAEETALIMICIZEEICNAMD RO MBI 7AIILHERESNTLET,

NAMD
1 PDB 774 initial.pdb
2 CHARMM PSF J74J)L initial.psf
3 NAMD coordinate restart 771 JL initial.coor
4 NAMD velocity restart 771 JL initial.vel
5 NAMD extended system 774 JL initial.xsc
6 CHARMM parameter 771 )L par_all27_prot_lipid.prm
7 AVTIRENLT—ALTIRT7A)L -

ATINENWN T —RADAVTINIFAILDTUOTL—FELUTOFIETERLET,

$ cd test
$ . /input_builder -h ctrl > ib. inp

TXRNITAREEFE>T ARSIz ibinp 7ML DREEFZLEBLET, (COHIT
FHRELERDLEIHYFEEA,)

# control parameters in input_builder
rein_input = rein. inp # rein input file MR

[REMD] #L 7Y AX#MIZEAT BT a Y

15




# total ML 7Y A% num_replicas001 x num_replicas002 x ---& 745,

axis001 = temperature # axis (TEMPERATURE/HARMONIC)
num_rep | icas001 =8 # 1 BEO®EICHTEHL T AHE
range001 =300.0 304.0 # EEDOTRLRE

division001 = exp # (EQUIV/EXP/CYCLE) & E|)L—JL

# equiv: kR, exp: IBEMEMR, cycle AELREERIRTRIZEDHD

# BIXTRITLGDT, UFEIAAY Tk
# ZRFTREMD ZTS5BRICIEI AL FERFT T,

# axis002 = harmonic # 2RFTBEDIETE

# num_replicas002 =8 # 2ZBBO®MICNTELT)HH
# range002 =2.08.0 # BT S TRLEME

# division002 = equiv t 2EIL—IL (FRR)

i EOETE - NAMD O atom selection IZHES
# distance002 ADP CR 1-1 ADP CL 1-1 # EEEfEE DB S

# angle002 = t HERETE

# dihedral002 = ADP NL 1-1 ADP CA 1-1 ADP CRP 1-1 ADP NR 1-1
# —HAKTE

# spring_const002 =20 BANRTE

[MD] #ZzhZhoOLTIVADOMWIIKTEFTLay

md_program = npamd # md program (NAMD/MARBLE)
md_exe_Tfile = . /hamd2 # md exe file

md_temperature = 300.0 # md temperature (MD M #NHEA;EE)
md_steps = 1000 # md steps / exchange

t—EDOLT) AZBTITI MDDORTY TH

BORTLYAXEANDEPEDA YL a2 3 5DEMICHELHHBRICEBMIC
FRLES,

system_size_x

23.4 # system size —automatically create pme grids

system_size_y =23.2 i

system_size_z =23.9 i

# pme_grid = yes # if you want to setup pme grids, (YES/[NO])
HEIEPNE )y FEIZANDBEICENET,

# pme_grid_size_x =24 # pme grid size x, vy, z

# pme_grid_size_y =24 #

# pme_grid_size_z =24 #

RIZ, ARURSAUBIBUZ ibinp #F5 X TAUTYME LT —2FRITLET,

$ . /input_builder ib. inp

16




Check Files> check files for : namd

rein . found

namd?2 . found

par_al |27 prot_lipid. prm . found.

initial.pdb . found. |

initial.psf . found. ETICRHELE TSI
initial.restart. coor . found. DFTvY
initial.restart. xsc . found

initial.restart. vel . found

Build_File_D> Build file_*.d files.
Build_Reininp> Build REIN input file
Build_Mdinp> Build MD input files. type : namd

Copy_Files> copy files for : namd

I5—AvtE—UNRRINDILLGUENTET T 5L,
UTDITATILHMERESNET,

ADA Tk rein.inp
REIN RERGE file_axis_ex.d, file_ex.d, file_on.d, file_walue.d
RAA—FEFIZHAELTEER | file_rank.d, file_ coef.d
MD AV TIRDTUTL—bF | initialinp
initial.colvar (ZRITDIHH)

TREIN DETICHELLEDZTFAIL—E p 121D T7AILDT R THi-=C&IZHYE
7,

filex.d ZYERLIE S BRICIE.

$ rm file_*.d

#RITLTHSEE input_builder #EITLTTELY,
$ ./input_builder ib.inp

HMVERE L FTHET input builder BRI AL AIRETYT . A T av DIEHRESHELT
Ty,

FIE3: Ry FE LY —DRFT

NYFEILE—(L. REINEFDITEBI AT LANRATE-ODNYFRY) T EE
BLET,

NYFEIWE—RADAVTINI7AILEUTOFIETERLET,

| §$ . /batch_builder -h ctrl > bb. inp

ARSIz bbinp T7MILDHREZUTDERY (FE)EBLET,
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# control parameters in batch_builder

rein_input = rein. inp # REIN input file name

# chain_job =vyes # (YES/[NO]) It is for chain_job. For k: (NO)
[BATCH]

batchfi le_name = rein. sh # batch filename

job_scheduler =K # job scheduler type ([K]/GE/RICC)
queue_name =small # queue name, k: ([SMALL]/LARGE), fx10: REGULAR.
num_threads_md =1 # number of threads in md
num_mpiproc_md =8 # # of mpi process for md
cpu_time = 01:00:00 # cpu time

num_core_cpu =8 # number of core incpu, for k=8, for fx10=16, ...
[REMD]

replica_exchange =vyes # ([YES]/NO): replica exchange / umbrella sampling
num_of_exchange_steps = 10 # number of exchange steps

queue_name (X, DI THRAD-ODFHAREL X1 —BEHBEL TSN, SED
Fa—K)T7ILTIE. £ T, 33 /—FFA(REIN OS5 L170€X + NAMD 7A
5548 FOERA X8 LTYAH)ELBDT small T,

KFX10ODHEEDFA/—FRIIUTDFETREVES,

K(FX10): €/—F# =REIN D7OtA(BBERTHNIEEIZ 1)
+ MD M7 A+ X (hum_mpiproc_.md) X &L 71H%K

Ff- . ATV 2—5HGEDBEIZIE, BETRKFICEATHEEZEETIVLELHYETH
ZOHGEDFAATRIIUTOHELLYET,, F-@EFE.PCHUZAATIIEBER
TlX flatMPI # R &Y E T,

(GE): £a7# =REIN O7ORAH(BEHERTHNIETEIZT)
+ MD DAL vE#(num_threads_.md) X MD @7’ B+ X $(hum_mpiproc_md)
X £L7UHE

RIZ,AXVESAUBIBUZ bbinp F5Z TN\YFENLF—EETLET,

$ . /batch_builder bb. inp

sofokskstorokotokskskorokskokokskakorksksorokskokokskstorokskotokskskoroksokokskakoksk ok skokoksk

* *
* BATCH_BUILDER: build batch script for REIN *
* *

sobokskstorokkotoskskorokskokokskskorksksorokskokokskstorokskotokskskoroksokokskakoksk ok skokoksk

output_replica_energy = replica_energy. trj
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program name = namd
initial file name = initial
1/0 file name = rep
# of total replicas = 8
first step = 1
equiv steps = 0
product steps = 10

[STEP4] build batch script file
Batch> Batch queue file: ./rein. sh

$ Is rein.sh
rein. sh

$

\$J|E4:

IS—AytE—UNRREINBELGMEBNET T 5L, N FRIYTH
rein.sh BNEREN . reininp [CELBLIBERMNEZAENFET,

CM T REIN QDETEBNENELT -,

REIN ) E 1T

LTDRETREINDP3TEFa—ITHALET,

$ pjsub rein.sh
[INFO] PJM 0000 pjsub Job 1481605 submitted
$

REIN D23T7# T#.STAGE OUT/TALIMLUTIZLTDOI7AILRBLNET,
K X5 FX10 TIEENEFNDL T AL tar SNET .

3¥) PC 95 RA(GE)TlL STAGE. OUT/TAL IR [ZERENT . rep.1/%0 rep.2/ICEET —4H RSN ET,

HAZ7AIL
1 file_out_coef.d EFTROEERT—)UTYRE
2 file_out_rank.d EITEDOIUV)RE
3 replica.trj IRNFX—/Z0950c9M)T7AIL
4 rep.1.tar LZUH1T4LIR)D tar T7AIL
5 rep.2.tar~rep. 8. tar LFUh2~8F4LOKM)D tar

Current TALORJIZIZLLT D774 LD ERSNET,

HHOT7AIL

5 rein.sh.01481628 DATBEHATFAIL
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6 rein.sh.e1481628 DaJRBEIS—HATFAIL

7 rein.sh. 11481628 BHREAT7AIL

8 rein.sh.s1481628 RT—=VU G IS—HAT7M4IL

FIES5:

REIN DY XRA—FEFT

BIEOHmENSLIaAL—aVFRICL TV ARBRTY T TERTSFIETT,

$ . /batch_builder bb. inp restart & “restart”
skokokskskskskskskokokokokokskskskskokskok sk sk sk skskskskskokok ok sk skskskokskokok sk sk sk sk sk sk sk sk ok ok ok Zi8%F
* *

* BATCH_BUILDER: build batch script for REIN *

* *

sofokskstorokotoksksorokskokokskskorksksorokskokokskstorokskotokskskoroksokokskakoksk ok skokoksk

[STEP1] Read Control Parameters for batch builder

1/0 file name = rep
# of total replicas = 8
first step = 11
equiv steps = 0

product steps = 10

[STEP4] build batch script file
Batch> Batch queue file: ./rein. sh

$

COBREICKYUTOIZAANEFH SN, 1 RATyTEMGDYIaL—2 3D
DEFIENET,

BHSNDT7AIL
1 file_coef.d EERT—YLFT) XL
2 file_rank.d SU91) A+
3 rein.inp REIN A>T yhI74IL
4 rein.sh INYF RO T

Ffz. BIEIOC I aL—2a OEAT 740 (STAGEOUT/ T4 LY RURD T
7AI) B, results Ta LY FUICKEMSNET, O, tar ODERRELTH
NEF, results Ta LY PUETIC, FAWBRERTRTY ITBENEIVIRSG T
TALY PUNMERSIh, FII2T 74N E— (tar DEEH) ShFET,

RAVE2—2EXIOTIE 7 7AMILDEENT / —FH=Y 80 T774)L X /
— K% + 1000 77 A IILERFE DTS AIZ, tar ZHITTEHET HIHELAHY
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F9,

$ Is results

result0000001_0000010 < B ht
$ BIEIDEEAER

$ Is -1 results/result0000001_0000010
file_axis_ex.d
file_coef.d

rein. inp
rep. 1/
rep. 2/

replica. trj

$

EETALINIETOLT)ATALIR) (rep. 1~8) LTI, URA—FETDERIC
WELBATYTEES 10 BDI7AILDHEIHSNTLNET,

$ Is -1 rep. 1
rep.1.10. inp
rep.1.10. out
rep. 1. 10. coor
rep.1.10. dcd
rep.1.10. vel

rep.1.10. xsc
rep.1.10. xst
rep.1.10. sh

$

BEREIN 3% Fa1—I2&HKLET,

$ pjsub rein.sh
[INFO] PJM 0000 pjsub Job 1481740 submitted
$

FIE6:

REIN DJYRIZ—FRIT(RTYTEBEERTE)

REIN ATV T HEEEZHEELT. FDARATYINSLYRE— tEEBIHSFIETT . =
NIFLIELIES AT LDEET. &P Trein NELI-HO. STEZOYEBE LU,
EECHEDDYELET 2 5DHKEETT,
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$ . /batch_builder bb. inp restart 11 &« RATFyTEE
sokkskskkokkskokskkkskkokskskskskkkskkkokkkkskkkkkkckkkkkkkkkkkkkk T “restart”

* ¥ FEHETE
* BATCH_BUILDER: build batch script for REIN *
* *

skekskskokokokokkkkokokokokokokoskkkkkskkokokokokosk sk sk ok sk sk kkokokok sk sk k sk sk sk ok ke skok sk ok ok

[STEP1] Read Control Parameters for batch builder

1/0 file name = rep
# of total replicas = 8
first step = 11
equiv steps = 0

product steps = 10

[STEP4] build batch script file
Batch> Batch queue file: ./REIN_que. GE. rein. inp. sh

$

COBEIZEYUTOI7AIL N results TALOR) DD ETSN. 11 ATy TEM
BN IaL—Ya VERBIERNET,

BHSNDT7AIL
1 file_coef.d EERT—YLFT) X+
2 file_rank.d SU91) A+
3 rein.inp REIN 1> FyhI74IL
4 rein.sh INYF RO T
5 /rep.1.1~10. coor NAMD coordinate 771 JL
6 /rep.1.1~10. vel NAMD velocity 774 JL
7 /rep.1.1~10. xsc NAMD extended system 771 JL
8 rep.2~rep.8 LFYh2~8F4LIKY

results T4LIRJLUTIZ, U TOHAT—E20EMEINTWSISEIZIEERIRER
REIN RTY7&EEIE. 1,11, 21,31, 41 T, ThLUNDESEFIREELESEIZ. T35
_ttﬂtui—g—o

$ Is -1 results

result0000001_0000010

result0000011_0000020

result0000021_0000030

result0000031_0000040

result0000041_0000050

$

$ . /batch_builder bb. inp restart 33

Skskokskeskoskokskeskok sk sk skok sk skok sk sk sk ok sk sk sk sk sk sk ok sk sk sk sk sk skok sk sksk sk sk sk ok sk sk sk sk sk ok sk sk k
k k
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* BATCH_BUILDER: build batch script for REIN *
* *
sofokskstorokkotokskskoroksokokskskorksksorokskokokskstorokskotokskskoroksotokskakoksk ok skokoksk

product steps = 10

ERROR: Cannot restart with REIN step number : 33
Restart_num> Batch-file restart was failed

FIE7: ;ST IR AV NR—EDRFT

REIN MR TV T EICHFICHE AT RSO IMN) D70V E LTUAB SR FE=IE
EHANZADDITFAINIZEED ., XD DI TA—yNMZEHBRLTH AL
F9,

ATOTSLTORNTIE results/ NDIT7AILEFENET DT, 69, BIFTDRETIC
$ ./batch_builder ib.inp restart

& restart AR EETLTELVTTELY,

EMHRELDT—REIUTOESYTY,

IRILF—STHIR)T7ALIL ./replica. trj
BN ZIN)TTFAIL ./rep.1~8/rep. 1~8.1~10. dcd

FFIEATINTFAILEERLET,

$ . /rein_convert -h ctrl > rc.inp

FERANITAATIFZAILINPCNY ZLULTDESIZEHRELET,
COFITIX, BIETDYRI—FETE 1 ERILHE->TWWAERELTHETD,

# control parameters in remd_convert

[INPUT]

psffile = initial.psf

reffile = initial.pdb

trj_format = DCD # (DCD/MARBLE/PDB)
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directory001 = . /results/result0000001_0000010
directory002 = . /results/result0000011_0000020
directory003 = /resultts/resutt0000021 0000030

repeat001 =2

trj_filename001 = rep. {rep_no}/rep. {rep_no}. {step}. dcd
energy_trj001 = replica. tr]

energy_column = # column of output energy, ex. =1 2-4, empty: all
column

[OUTPUT]

out_pdbfile = out. pdb

trj_filename = out. {type}. {humber}. {extension}

trj_format = DCD # (DCD/MARBLE/AMBER/TINKER/PDB/GROMACS)
[CONVERT]

# replica &M trajectory #/Ef 9 HH&(Z1& REPLICA
# condition B trajectory {9 H15E12(% CONDITION
t LEELTTEL,

type = REPLICA # (REPLICA/CONDITION)

rank = # ex. =12-8, empty: output all rank
[SELECTION]

# select_atom = all

# select_atom = molname:protein | molname:lipid

# mole_name001 = protein P1:1:TYR P1:5:MET

# mole_name002 lipid OLEO:PCGL :OLEO

[(INPUT]ESY 3>
ANT7AILDIEEELET,

[OUTPUT]tE4< a3y
HAT7AILDEEEFLET .

[CONVERT]tY 3>
type DX TEE“REPLICA" T BET. LTYABERIZID7AILETEHTHALE
ERS

F1=.[CONVERT]tE/ a3y listZZHEL. TRTOLTVHESZIV/\—FDOxt
KELE AT BESIZHRLET,

FSOIOM) AV N—FERITLETS,
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$ . /rein_convert rc. inp &« EfT
Skeskeskeskeskeskeskeskesksk sk sk sk sk ok sk ok sk sk sk Sk sk sk sk sk sk skeskeskeskeskesk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk

* *
*  REIN_CONVERT: convert REIN trajectory format *
* *

skekskskskokokokkkkokokokokokokskokkkkskkokokokokosk sk sk k sk sk kkokokoksk sk k sk sk sk ok ke kok sk ok ok

[STEP1] Read Control Parameters for conversion

tid: 0 dat: 8 dir: 2 fs: 1 Is: 5
tid: 0 dat: 8 dir: 3 fs: 1 Is: 5
tid: 0 dat: 8 dir: 4 fs: 1 Is: 5
tid: 0 dat: 8 dir: 5 fs: 1 [s: 1
[STEP4] Deal locate memory
$
ETE.UTOI7Z7AILBELNET,
HHT7AIL
1 out.pdb 7L REE
2 trj.replica. 1~8.crdtr] B—LTIUhBEETHESIN-EELNS DI
)I774)L
3 trj.replica. 1~8.enetrj B—LFI)hBETHESNIRILT—LS
xR TTFAIL

3 D supporting software [ZEEL T
$ XXXXXXX ~h ctrl all
*R1TTHET. ETD option ERDZEMNTEET,
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671 LUTFPLR

REIN A4 SLELVY—ILDO AL AT7AILDRHRTT,

REIN A FybI740L

REIN 7O SLDA DAV TINI7AILTT,

pAsl/AFN Ah/HH
REIN A4 5L AA

AT YRE LT — H A
NYFE LA — -

FSYHR)aA NS -

{5 FR51 -

$ ./rein rein.inp & AVTYRT7AILEHEELT REIN %42 E)

Input File £ 3>

REIN DEITIZHERAVTINI7AILINREERELET,

input_replica_rank

ARNTBIUVIRNIFANRBERELET

input_replica_values

ARTBNGA—BEV A I7AIVEREELE T

input_replica_on

ANTBET—Ron/off YRR I 7AIL B ZEHRELET,

input_exchange_pattern

ANTBET—Ron/off YRR I 7L IL B ZEHRELET,

input_axis_exchange

ANTBRMINZ—D) AR T7AIVBREHRELET
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input_restart_tscale

ANTERERT—IO T YRR I7AINBERELET

Output File 293>

output_restart_rank

HATBIVIVRRIFAINBERELET . COYRME REDRATYTRITRIC
"/oNBIVIDIRETY,

output_restart_tscale

HATDERER T TVANIFANRBERELES . cOUAME REDRTY
TETRIC/ONDEER T T DIRETT,

output_replica_rank

HATBELTVASU D/ TRILE—rSDOMNIT7AILERRELE T,

MD Program 933>

MD 7OY S ALICET AR EFSIHLET,

program_name

MD Z7O4 S5 L& % namd” £ =X “marble” DRI M TIEELET .
TIAIHE: “namd”

parallel_exec
MD OS5 LDEITI7FAIVEBERELET,
FTIAILME: “. /namd2”

velocity_rescaling

REVR 7= T DHEEUTORNNTHEELET

FIAILME: “v_namd_bin”

v_namd_bin NAMD binary velocity 774 JL
v_namd NAMD ascii velocity 774 )L

base_temperature
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M EEASELET BELTUAXBDEBES . FHALEE A,
FIA4JLME: 300K

parallel_module_md

nonspawn 473> T mpi A DA F{La RAIILER NS ZIZEEHT 5. HlZ

£ “charmrun”3&,
TIAIME: 7
option_md

MD IS ERF T av&iR&; T %, BIZIE “+ppn 7772 E,

TIHILME: 7

extend_option_md

AVTIrDRICEBINT 24 TLavEREH;T 5,

TIHILME: 7

Exchange Steps Zo3 3>

first_step
REIN Z1TRHRREDRTYTEEEHRELET . KL TVHDTAL IR (rep*) [ZIEF
NEY—DRIDRATYTEENFSEINT-FEE, EE. ILBERDODIT7AILHEIHRS
NTWLIREINHYET,
FIAHILME: 1

equiv_steps

MD JOJ S LICTE LG ELERT 5. REIN RTYTHERELET . CORTY
TETHFE LTVARBESCLGVER A,

FIAILME: 0

product_steps
LTUHNRXmEEWRT S REIN AT YT HERELET,

FIAILME: 10
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Replicas 293>

initial_file_name

MD 74U SLDMBANT7AIVIZHMTETIL T4 RERELET
TI4ILNME: “initial”

io_file_name
ELTVADTALIRNIRIZAMTBTL I 9D REBELET,
TI+ILME: “rep.”

number_of_axis

OB (RTH)ER/ELET,
FIAILME: 1

number_of_exchange

LIVARBORBBEIRELET . BOHA 1 DIHFE. OB 2 UEICKETS
BENHYET,

TIAIME: 2

axis_index
BEHDAVTIIRABEEIBELET . COFRFE(X. number_of axis DEREL 53121150 ik
TEALERHYET, COEI2avbDLUBDERELTNT, 8o =T LT
nEEYERE A,

axis_type_name

BEHDIAATREEBRLETBELTIARBEDIGE “temperature”, 7T LR
FoIvILDOLTYAZHRDIZEE “harmonic” TY .

number_of_replicas

BEDLTINEERELES

axis_control_param

BEDFNEHNSA—EABEEBELET . COEIX. IV IIZENYIRAFIH/ AT A—
REERDOBI=HD . [Input File] 223> input_replica_values TIEETBH77AILA
TOHSLEBSTY,

axis_num_of_param
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BEDNGA—FHEIBTELET , CCTHEELEEIE (TR IR D axis_param ZERk LA
FThnIERYELEA.

axis_param
BEHDINTA—FBEEHEELET . COEIX. HEIUVITEIVIRS/NTA—FEFR
HB1=H®D . [Input File] 293> input_replica_values TIRET DI F7AILNTDHS
LEETY,

periodic

8%, dihedral 72 £ BN/ S5 A— S DB L “on EIEELET . TRESME., “off”
EEELET,

periodic_value_min

R#HIE NS A—2DR/IMETT

periodic_value_max

RHHIENSA—EDHRKIETT,

f5l: 0~180% 4 LTUAHIZTBIEE
0 90 180 270

periodic = “on”
periodic_value_min = 0
periodic_value_max = 270

Machine Condition 293>

sleep_time
MDA SLDI7AILHEANTT LEMNEIM . R—) T NIBEITSEDOR)—F
BEEMEMTIEELEY . T TIREIZHSET, ALYFIFEYRLZDORERTRY
_jl./as-d-o
TIAILME: 1

number_of_cpus_for_exec

MD a4 SLMD MPI i 5| % EELET,

FIAILME: 1
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AVTIRENT—AVTYRTFAL

pAsl/AFN Ah/HH

REIN A4 5L -

AV TIRE LT — AD 7 (BER)
NYFE LA — -

FSYHR)aN—E -

{5 FR51 -

$ ./input_builder -h ctrl > INPIB &« BERDIER
(HRE)

$ ./input_builder INPIB & AVTYRE LT —DEST

@IV aY

directory

HAETALIMNIZRELET,
ZDTALIM)ETFIZ, REIN DETICHELRTRTODI7AILIERSNET,

TIAINME: “ T (ALURTALIR))

rein_input
REIN AV FYRI7AINDI7AINELEBELET
FTIAILME: “rein. inp”

template_dir
AVTINENF—DMERTETUIL—RIFAILTALIR)ADINRERELET
COBRENZADEE. KA TYRENZ—DTOT S5 LIV /templates”ET T
L—bTa4L IR ELET,
TIAILNME: 7

spawhn

BEIX yes TY, non spawn TETEZITIMEIZ “no”&LFET , MPI-2 D
mpi_comm_spawn [ZX} i L TULMEL LY shared disk MFIA CTELWVETEH S AT LDIGE
2. “no”&ELET L FIZIXIEBF RICC, “no”MIBA. rein Hnospawn T3> Tcav
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INAILENTWBLELRHYET,

FTIAILME: “yes”

REMD 29 < 3>

first_step
REIN RTBIRFE DA TY IR SEHRELET . KELTVADTAL IR (repx) IZIEF
NEY—DHIDRATYTBENFTESN-FEEZ, FE., ILIEFEFBRDIT7AILHHEIRES
NTLBIRBENHYET,

FIAILME: 1

equiv_steps

MD 705 SLICTEEILSTEEZENRT . REIN ATV T HEEELET . CORXTY
TEAFRIX. LTIAXRBEBIGWERFA TYILSHUTY OO HEELGYET,

TIHILNME: 0

product_steps
LT HREEERT S REIN DL TUARIMRATYTHERELET .
TIHILNME: 0

axis001-

DA T% “harmonic” £1=IL “temperature” TIEELE T, 001-(L:@ELFES T. 001,
002,003 DIEBTEZET  HIAIX002 (X2 BEDEHICEHATHIHRETT .

TIHILME: 7

num_replicas001-

HOLT)NWHERELEFT I ULDEFEELETNIEGVER A,
TIAILME: 0
range001-
HOMYSHEDEHEZR/ME. RRIEDIETHEELET
$l:  range001 = 2.0 10.0

TIAIME: 7
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division001-

BOEOAHIATELUTOANNTIEELET,

equiv ErEfRIzaE
exp B THE
cycle ZRRTHENDO0ICRS, AELE,

”

TIAILME: “exp
distance001-

EEHHEREEZ5 2 DDRFIIL—TFIZ. RFEEFXIEELET,
axis001-IZ“harmonic” 38 E LG EICHEZITY . £7=. dihedral001-, angle001-&
DHFREIFTEEE A,
FIAINE: 7
<f5l: NAMD MIEE>

“distance001 = ADP:NL:1-1 ADP:CA:1-1"

EDQEMNS,

KHEEEZ DAKFEFE D LHEEEES D<KRTHEEES D

KHEEEZ D AFRFH D HEEEES D><KRTHEEES 2

NAMD ZE4THfI%. “atomNameResidueRange” TORFF IL—FIZBIERENE T,

angle001-
AERRESZD3DDREFITIL—TE#HEELET,
axis001-IZ“harmonic” ZIEELT-IH5 & ICHEITI , £1=. distance001-, dihedral001-
EDBHAIFXTEEEA AIDRTICZLTEHBESTELEATT I,
MARBLE TIXFIFATZEE A
FIAILME: ¢

dihedral001-

2EHANREEZDADDEREFIIN—TE X RFEEZEELET,
axis001-1Z“harmonic” ZIEE LGB ICHEITT , £1=. distance001-, angle001-&
DBRIETEEE A,

MARBLE Tl&. RFEEIEEDARIGLTLVET , ZND15HAE . MARBLE E1THX.
“torsion_harmonic”’ MZEIZEFARENET,

TIHILME: 7
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spring_const001-—

axis001-[Z“harmonic” &8 EL-EZE DN\ R EHREIBELET,

FIAILNME: 20

MD 93>

num_mpiproc_ md

MD B 5.LMD MPI I 5| H(TOEREEIRELET
TIAIME: 8

md_program
MD #A % “namd” £ =L “marble” DI NN TIRELET .
TI4ILHME: “namd”

md_exe _file
MD 7OJ S LDEFTI7FAINEERELET
TI4I)LME: “. /namd2”

md_temperature

VR EAIEELE T BELTYAXBTIRERALEE A,
FIA4JLME: 300K

md_steps

MD OS5 LMD MD ATV THEIRELET . CcCORATYTHILI.REIND 1 ATV TH
FFYDRTYTEHTT,

FTIA4ILME: 1000

system_size_x

ROXMARDYAX(A)ZHRELET . BEIMIIZSSHLL pme _grid size ZFHHEL
E 8

system_size_y

ROYWMARDYAX(A)ZEELET . BERIIZSEHLLY pme grid size ZETHEL
E 8
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system_size_z

RO ZHMARDY A X (A EEELET . BEIIIZSEHLLY pme grid size ZETHL
E 8

pme_grid

Perticle Mesh Ewald DY ) yR YA XEZIBE T HMEINRDET . “ves"DIHFHE . LA
T D pme_grid_size x DIEZHAWNET,

FTIAILME: “no”

pme_grid_size_x

Perticle Mesh Ewald D X B AR DT )Rk H A4 XEHEELET,

pme_grid_size_y

Perticle Mesh Ewald @ Y By ARID T )y H A XEBELET .

pme_grid_size_z

Perticle Mesh Ewald @ Z By AR DY ) yRH A XEBELET,

NRYFELFT—AVTIRTPAI

PA= AN AR/HEA

REIN 7O4' 5 L -

A TIRE LT — -

INYFE LT — AR H (SR

bSOz HR)aY N4 -

{5 FR51 -

$ . /batch_builder -h ctrl > INPBB < HRDIER
(#msR)

$ . /batch_builder INPBB &« NYFEILT—DET

@IV aY

directory
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EETALINERELES .
REIN DEITIZBHELRT R TOI7AILHEMESNI=T(L IR TY,

TIAILME: “.7(ALURT4LIRY))
rein_input

REIN 700 S LDAVT YR I7AILBEIRELET , directory MOD R/ SREIRE
LEThIERYEREA,

TIAILME: “rein. inp”

parallel
MPI 0TS L&EEELET .
TI4ILNME: “mpiexec”

template_dir
NIFELT—DERTETIL—rI7AILTALINIADNRERELET . C
DERENTEADEE. “UINYFENZ—DTOTSL/NX>/templates”F T T L—
FFALOR)ELET,
TIAILME: 7

chain_job

Chain job (RIDETE MR DHYRERD job & submit TAHFIE) DA T3>, GE TD
AHFATES,

FTIAILME: “no”

batch_builder_exe

Chain job THIRT 5/\yFE LT —DIGFR,
FIAILME: “./batch_builder”

batch_builder_input

Chain job THIHT %/\yFEIILF —DIGF,

FI4ILNE: “./INPBB”

spawhn

mpi_comm_spawn ZF| BT EHLELD, “no”’DIBE.1ILTYA 1 /—KUTOFIE
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&1 B, 1= rein & nospawn option TAV/INAILT BILELBH B, namd [FTh—LR—
DIZHBNATFTIUDNFAETES,

TIAILME: “yes”

openmp

rein T? openMP DB ENEIETET S, (MD D openMP [E num_threads_md TiR
*£5,)

TI4ILNME: “no”

gpegpu
namd T gpgpu ZfEAT HFRD option Z B ENRIIZ{F1T 5 A& D option
TI4ILNME: “no”

hybrid_md

K/FX10 [ZT hybrid ikt namd ZFAWAERIZIE " yes”&T B, IRTE. hybrid ik namd (XA~
REBDTT IAILEE 0" IZH>TULVS,

FTIAILME: “no”

[BATCH]t S Y3y

UTDAV T CEBMICHEICBDELR /PG EEHELET,

batchfile_name

REIN M4 R 9 % batch file D4 &
FI4+ILME: “rein.sh”
job_scheduler
CAaTEB/ATETIO VDAY A—FF“GE £ “K"THEELZE T,
“GE” (% UGE E£71=1& SGE W FIFHTES Y Y, “K'IE. HaAYE1—428 LU FX10 D
CUEBURT LS ATEETL VU TENENIEELET,
TIHILME: “K”

queue_name

DaTERATH¥1—RBERELES,
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FTIAIMME: “small”

num_threads_md

12DLTYAD MD TRV thread £
FIAILME: 1

num_mpiproc_md

120OLF)AD MD THWLA MPI 7O D
TIAIME: “8”
num_core_cpu
T /—RGHLIETAaER) BYICEVETENEITH, K: 8 FX10: 16 %2&,
TIHILNME: 8

num_mpiproc_rein

REIN 7O S LDETTOERH,
TIHIME: 1
stage_out_dir
REIN 308 TRODRAT—OTIMEEHRELES .
TIA4ILNME: “./STAGE_OUT”
cpu_time
RARTHMEZEELET

FIA4ILME: “01:00:00”

direct_describe

node HIZEDINTA—RLBEEBEHEMIZEB SN B D, direct describe = “yes” &9
BETIN\SA—REEEEEZALENTES,

TI74+ILME: “no”
machine_file
MPI @ machine 77/ ILEZIBELET

FIHILE: B
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[REMD]t&Y L3>

replica_exchange

YES 5L TYARM NO o7 TLSH U TS (THEL)Z1TS,
FIAILME: “yes”

num_of_exchange_steps

L) hac#amE %k,
FIAILME: 1

FSOHRIAVR—ELUTYRT T

PA=L A FN AR/HEA
REIN 7O4'5 L -
A TIRE LT — -
NYFE LA — -
FSozHR)arN—4 AR H (SR

13 R :
$ . /remd_convert -h ctrl > rc.inp < BBDIER
(%:E%)
$ .:/remd_convert rc. inp & RSO HR) OV N—EDEST

INPUT 253>

psffile

CHARMM psf 77/ IILEIBELET . COHRTEITEBAEE(EZH)TY ., TDIHFE
reffile DIFHRESHELET,

FIA4ILNME: “initial.psf”

reffile
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PDB 77/ IILERELET .
TIAILME:

trj_format

FSOZOMITZANDITH—IVEEUTDRINNTHEELES

dcd
marble

amber

tinker
pdb
gromacs

TI+ILME: “ded”

energy_column

IRLF—:ITIMN)T7ALNDEASLEDEEZHEL. HATEINEEELET,
UTDEXTRRBLEY .

K
(Z=m) FTRTOHSL
12 1EBELE2FEBDASL
1 5-8 1&ZBL5~8FBBDHIL
FIAILNME: “ 7

directory001-

BRSO IMN)I7AIL, TRILF—rSOIMNIT7AILDEDLNTNNSTAL IR
YD ISR BT IHIEELE S, 001-1XELEF ST, 001, 002,003 DIEETHEAE
7,

“”

TIHILME:

repeat001-

UBEDEBELEEMEDRELZMERYRTMEIEELET,

BIZIE. R—DrSPTOM) T7AILE . TRILF—T7AILBEHEDTALIRNIEE
% directory001-IZT 3 DHIHEOTL\DIEE . repat001-DIEIC 3 FIBELET . 5
FTHELUBDELESHERTEEZ 1 BERTIETTEAET .

TIHILME: %L

trj_filename001-

directory001-THEEL=TAL IR UTIZHEMSIN TS, BIEELSD VN T7AIL
BEE/ELET,
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UTDF—0—FZ2EETE, AVNAN—MUIEORICEBRDOEICESTRION. TD
T7ANBDR IO IN)T7AINEHRAAHET

{rep_no} LFTVHES
{step} REIN ATV 7&S

FTIAILME: “rep. {rep_no}/rep. {rep_no}. {step}. dcd”

energy_trj001-

directory001-THEELI=TAL YR LU TICHEMEA TS, LTUAIRILE -
TOMITFAIVERELES .

FTIAILNME: “replica. trj”

step_increment001-

FAMRILT REIN RTYTHERELET,

FIAILME: 1

OUTPUT &3y

trj_filename

HATBNSOIIMNT7AIINBERELE T, COREIZKY, HASNBIEEZELSD
TORN)ITF7AIL TRIILK—rSPIMNIT7AILDEADIT7AILBNRFVET,

UTDF—0—FZ#EETE, AVN—MUIEORICEBRDOEICESTRION. TD
T7ANBDRSZO NI T7AILDAE ASNhET,

{type} AALTXFEF“condition”£f-[L“replica”
{number} FUHBEFEIEFILITVHES
{extension} #EIRFXFFI“crdtrj Et=I“enetrj”

FTIAILME: “tr]j. {type}. {number}. {extension}”

trj_format

HATREZFNS DTN TFAILDITA—I VLT ORINNTHEELEY .

dcd
marble

amber

tinker
pdb
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gromacs

TI4ILMME: “ded”

out_pdbfile
SHBEZI7AIVERELET,

TI7A4ILME: “out. pdb”

CONVERT €9 3>

type

AVN—FDEATEUTORINATIEELES .

replica LFIUHESH
condition &R

rank

BEEDYALEIEELET , type N replica”’ DIBEL TV AHES. “condition”DIBE
. ZBBESEZEKRLET,
DTOEKTERLET,

1 :
(z8) ITRTHES
12 1&EL2FE
1 5-8 1&ELES5~8F&

FIAILME: ZEB

SELECTION £%<3>

select_atom

EFRRKXEEELET,
FIAILME: “all”

mole_name001-—

DFREEFELET , select.atom THERALET .

TIHILME: 7
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PBC 93y

pbc_correct
BB REGETOEEHEZTONE I E no”" E=IE “molecule” THRELE T,

FTIAILME: “no”

LIVH/ZRLE—RSTHRITTFAI

JO0535 4 AR HAH
REIN 704 5L H A
AT YRE LT — -

INYFE LT — -
rSozHR)avN—4 AA

REIN 7O SLNHENTBI7/4ILTT, RENRATYTEBICMD OS5 LA SELN
BERBIRILX—ERELTIADSUIDEBRMNEBEFESNATOET,
BELTVHDEGE . A LIZHASKBERIIUTOEYTHS,

1Rt REMD DB &
replica &5, condition &5, ;B [E, total energy, kinetic energy, potential energy

ERTLIVADEE
replica &5, condition &5, ;BE, IEE (AE---), total energy, kinetic energy,
potential energy, extra energy

£ X5t REMD DI5GE DI IBEHRA L (L, JRE L total energy DR IZER RIS,

#f========= EXCHANGE_STEP = 1
1 1 290. 14150 -1624. 33470 370. 15570 -1994. 49040
2 309. 04970 -1677. 37840 394. 27840 -2071. 65680
3 3 314.56290 -1658. 91060 401. 31190 -2060. 22250
4 4 313.83160 -1657. 91540 400. 37900 -2058. 29450
5 5 304.91160 -1642. 47860 388. 99900 -2031. 47760
6 6 309. 84760 -1635. 80170 395. 29630 -2031. 09800
1 1 299. 44280 -1685. 76920 382.02210 -2067. 79130
8 8 288. 62440 -1683. 47140 368. 22020 -2051. 69170
f#f========= EXCHANGE_STEP = 2
1 2 306. 76840 -1664. 28540 391. 36800 -2055. 65340
2 1 317.18100 -1651. 98420 404. 65210 -2056. 63630
3 4 310. 83750 -1629. 92330 396. 55920 -2026. 48240
4 3 284.34980 -1655. 03960 362. 76680 -2017. 80640
5 6 294.21380 -1680. 86470 375.35110 -2056. 21580
6 5 336. 64260 -1606. 88210 429. 48070 -2036. 36280
1 8 296. 55280 -1698. 13390 378.33510 -2076. 46900
8 1 299. 56080 -1662. 84080 382. 17260 -2045. 01340

N LBS T—43
1 replica &5
2 condition & &
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SRATLDBE

Total TRJLF—

Kinetic TRJL¥—

DO~ |W

Potential THJL¥—

LTUB1 NBRE.LTUA 2 NEE#DIEE.
HhSLBES T—4

1 replica &5

condition &

SRATLDBE

izt

Total TRJLF—

Kinetic TRJL¥—

Potential THJL¥—

O|INSODaAl|WOIN

extra TRJ)LX—
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15 FL— 7740 7LU R

Y—ILAFIRATETUTL— b I7AIIVIZEAT B8R T,

AVTIYFELF—RBTFUIL—FI7IL

AVTINENT—RDTUIL—rI7AILIELUTDOERBYTY,

FUoTL—rIF7AIL

1 t_rein.inp REIN 1> ybhT74 )L

2 t_rein_axis. inp REIN A>Ty MR T7 1)L (B TE )

3 t_namd. inp NAMD 4> FykTI74 )L

4 t_namd_copyfiles NAMD A>Ty 7/ )LaE—R D) Tk

5 t_namd. colvar NAMD colvar 774 JL

6 t_namd_colvar_ang NAMD colvar R 77 L (AET IL—TER)

7 t_namd_colvar_dih NAMD colvar B3R 77/ L (ZEABY IL—TEE)
8 t_namd_colvar_dis NAMD colvar 7741 IL (BEBES IL—TERE)

9 t_namd_harmonic NAMD colvar 7741 IL (BEBES IL—TERE)

INYFELF—RATUIL—FI7ANL

NYFENLST—RADTUTL—bI7AILIELUTDESYTT,

ToTL—RIT7PAIL
1 tbatch ge UGE/SGE /\yF RS Tk
2 t.restart_ge UGE/SGE A RA—rtybT7yvTRH)TH
3 tbatchk K/SyFRHYTR
4 trestartk K R)ARA—yb 7T X9 Th
5 t_staging_k_marble MARBLE RART—L 25 74 L Rk
6 t_staging k_namd NAMD IR T—L 2T 74U Xk
7 trestart_.num ATIVTBEREDIRI—r YTV TRH1) T
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‘SREIN DEREBBEBE

REIN [XEEED/NAF)TOF S LEFTOFSLELTHELT, 2RITL T A3
D2aL—LaVEERATRAUE—T1—ATAYSLTY, DA, REIN BIATIEE
BRZEELEE A NAMD2 ¥ MARBLE i EEF TS S LEL.REN EZRTAT S LE
FTHBTLIVARBI 2L —2a3 T 3BNTEET . FIAYSLIFNAFUT
MWD MPI THi b SN TWWAEEEELTLET L REIN [INAAFUDFTOTSLD
BEELICZEDAVTINT O T U EHIET DR TL TSR BREITITAYSLT
9, Ef-. FTOT T LA MPI /OpenMP hybrid 3 5 [TRELTLVALIE, REIN %
MP1/OpenMP hybrid i 5l [ZH 5t ELET

BIOTSLRNAFIDFIOISLEERTHTOERIZIEIMPI2DEIMN IO+
AEFEREEZFES>TVET, COFMNTOERER T, HEATOSSLOHRETE
BONAF)TOTSLERAELERY . BEHOTOTSLEHHTIENTED
DTHEMEDHIHEETT .

REIN (A —H(C&k->T . MDTOISLEFITATSLELTHERDHRIZT S, AN
LTS RBICHIET 20 EDILEEBRELTCVET  FHLWFITATSLEEATD
BEIZIE libxxx EWSITALIRIEERL. i/o BEEDA—IEBERLERTOTS A
EV2—ILEANTET,

REIN ®78—F+x—F

REIN @ 7O0—Fy—hEEB&HLFT,

REIN

MPI_COMM_ >
SPAWN

if i == number of
replicas
Yes

WatchDog | o _____
f e end (e )

es

Read
Output file

j++ Exchange

if j == max num. of
exchange
Yes
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REIN D X H#EEIXT OIS LDFTNIBEIC. DFTOATSLDATINI7AILEED
%£.2)F¥70%5.L% MPLCOMM_SPAWN TE{TSE5E. 3)FTAY T LD output &
BITLTFIOI S LDE T E#EE T HE (Watch Dog) , HFFTOT S LD output %
HRATT—RENETEE. ZLTHLTIAXBREEET HENS5DOTT, 2NDI35
3)D T A+ X[ mpi_comm_spawn DHERETRVENEWN=OIZTOT S LKL THER
TEBLEMNHYZET . REIN TlE Watch dog module ZE>TF IOV SLDKRTHIEE
IoTWET,

REIN O E)1E

REIN DEIEDA A—CFE DML BIZ, KT 14 core DU S5RA LT 5L T A,
FIOTSL1D2H=Y2 core #ESIGEITDNTEZTHET . £f=. REINDETIC
4 core EIFELFET,

REIN [ 2D core 2 node TETITAENTEET . COBE. FIATILDAY
TYMMERA® output MR T HESR. output IHEDUNEIZHE LD core & node MMFEDH N
9, B1b. i/o IZEAL TIE MPI/OpenMP hybrid i Fll{EEN TWVET, — 4.
MPI.COMM_SPAWN ZRW\=F7045 S5 LMDEFTIE rank 0 D/—K T, OpenMP %
W TUWBIBEIZIE thread D 0 BD core ML ETEITSINET . CNIFREBRTO
MPL.COMM_SPAWN D E#kIZIKFLTLVET,

F1=. REIN [(IHEHDETE/—FIZx LT NFS 2 E D shared HDD WHETT , Zhlt
LA DHIEZ slave-master ARKIZLTH Y. master node M5 slave node TEITS
NE3FTOVSLDETHEREZTIVELHINLGTT, BIEFAEFRD/—FD
local disk Z LNV -EHEIXTEEE A,

REIN 23179 BEICIEEFHNTOEREEFMTOLREVSBZEH > THILELH
YFET, #TO0ER (L mpiexec —-n TIRET DAL FES, EFED MPI 7OEATT,
—H. 87Ot XIE mpi_comm_spawn L ETFTOAYSLOERTHRAT A0tk
ANETY,REIN NETINDEUTORDFENDEZAHT REIN [FEEILET
REIN TIEF . FTOERADEETALYHEROFET, CDIHFA . rank0 [ MDO,
MD1, rank1 [£ MD2, rank2 [& MD3, #L T rank4 (X MD4 {8 LET,

s Y
REIN Static process
rank0 rank] rank2 rank3
T v a Ay Input file
\ for each MD
— NN
Dynamic process
core core core core core
core core core core core
A\ /

K 1: 47y 77 A4 NVDIER



ZDIZE. . dcore FoTCWVET, SEDBITIESLTIATT DT, FIATSLDA
DTIRTFAIMN S DRETARIVIZHERESNET . COBEIELTUHEE REIN T
AWZa7#A—HLTULEWND T, rank0 T2 DEBLTULVET , BAERIZ(E REIN
[ZHWS core IFLTVHEBD AN THAHERILNTT,

RIZ REIN D rank0 ™S> F 7O S LEERITLET,

' ™

MPI_COMM_SPAWN

rankO rankO rankO rankO rankO

T

rank1 rank] rank1 rank] rank1

N

X 2:F 7 0rILh0EE

CDF . MPL.COMM_SPAWN [ &Y. 1RO X (FFO%4 S5.L) A REIN D rank 0
D/—KhSRZIZEEBENET , MPLCOMM_SPAWN DM SE D /—FIZFNTE
NOFTOTSLMRENYETONDEINNEI—ETEHYEEA.

ENENDFIOTSLRENENDATINI7ANERHET

Reading input files

e — E——
-
N\ Y AN
y * \ * DynamWocess
| e |
rank0 rank0 rank0 rank0 rank0

MDO MD1 MD2__|(ZMDa || MD4

rank1 rank] rank1 rank] rank1

A v

3: ATy N7 7 A NDFAR
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FIOTSLIEENEN output EH ALFET , F71=. FEFFIC REIN (FERED 21—
(Watch dog module) TFFTAY SLNBRERNESIADERELET,

4 N
REIN Static process

rankO rank1 rank2 rank3

<.

!“ ‘\ \\ Watch Dog

= N\
(ool v [ e

Output
’ \ \ : Dynamib\erocess
rankO rank0 rankO rank0 rankO
MDO MD1 mDz__ (| JIMB3 || M4
rank]l rank] rank]l rank] rank]l
| S—
\ v

X 4: F vl r0ER
ERIFBLETOEANITOET, SED—XTIE REIN @ rank 0 A3, FTAST S LA

MDOEMD1 D2 DNEMREZLET . 1 2D TALATHYEDFIOYSLDEREITS
BEIFIEFICEREZTVET . COEE. &xAICMD0O DERELI-% . MD1 DEER
ZTVWET . BE. 2 TOFIOYSLRIFIEREICETINKRTTEZOT. MDI O

ERIEI—B\ETRTLEY.

REICENEFNDTINTINETRAH, LTVHAXRBOFEMETVET , COE.
REIN DT MPI BIEZITVET . TN TN ORBOFHEIEIZTNENDELY /—F

g/ i
TITWET,
'd N\
Reading Output
e — A\
Dynamic process

core core core core core
core core core core core

\, /

B 5: 7Yy FOFBRARL LT
7 22
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